The biology of chronic myelogenous leukemia: implications for imatinib therapy.
Chronic myelogenous leukemia (CML) results from the neoplastic transformation of primitive hematopoietic stem cells, and has been classified as a myeloproliferative disorder. The hallmark of CML is the presence of a balanced translocation between the long arms of chromosomes 9 and 22, t(9;22)(q34;q11.2), which is known as the Philadelphia (Ph) chromosome. This translocation results in the formation of the bcr-abl fusion gene, which, in turn, is translated into a chimeric Bcr-Abl protein with deregulated tyrosine kinase activity. Constitutive Bcr-Abl expression has been shown to be necessary and sufficient for the transformed phenotype of CML cells. CML is unique among human cancers in that a single genetic defect, the Ph chromosome, is responsible for the transformed phenotype. Since this discovery more than 40 years ago, our understanding of the clinical course, therapy, and prognosis of patients with CML has changed significantly. These changes have culminated in the emergence of imatinib, the first rationally designed, molecularly targeted therapy for human malignancy. In this review, the authors describe the molecular biology of CML and the development of imatinib as a therapeutic agent for the treatment of CML.